Introduction {#sec1-1}
============

Public health considers the most fundamental issues in each country in physical, mental and social dimensions \[[@ref1]\]. According to the World Health Organization (WHO), mental disorders are serious and frequently occurring disorders throughout the world \[[@ref2]\]. In fact, these disorders constitute a large proportion of all patients admitted to medical centers \[[@ref3]\]. Personality traits are distinct characteristics that include physical, psychological and behavioral aspects in each person, which distinguishes each individual from others \[[@ref4]\].

Most of humans' behaviors are derived from their personalities \[[@ref5]\]. Psychologists believe that the personality is shaped and developed constantly from birth to death. In fact, we cannot consider a constant personality in all stages of life \[[@ref6]\]. Aging, environment, genetics and family have importance roles in the formation of human personality \[[@ref7], [@ref8]\].

Personality traits and mental health are significantly related. Some personality traits put individuals at risk for mental health disorders indirectly by unhealthy behaviors, such as smoking, substance abuse, sleep deprivation, and malnutrition \[[@ref9], [@ref10]\].

The NEO Five-Factor Inventory (NEO-FFI) \[[@ref11]\] is a most respected and one of the best-known instruments for assessing personality patterns, including: a) neuroticism personality, which is the general tendency to experience negative emotions, such as fear, feeling guilty, anxiety, hatred and nervous; b) extraversion, which refers to the willingness of a person to be energetic, happy and sociable; c) openness, which refers to a person's willingness to be non-traditional, imaginative and have an interest in art; d) agreeableness, indicating the person's willingness to confide and helpothers, and generosity; e) and conscientiousness, which is an intention to be reliable, and be diligent and disciplined.

Extraversion and conscientiousness are believed to be the strongest predictors of happiness. In addition, the neuroticism and conscientiousness are the strongest predictors for life satisfaction. Actually, the happiness is associated with high extraversion and low neuroticism \[[@ref12]\]. Also, socioeconomic-factors can have an effect on mental health in women \[[@ref13]\]. Therefore, in this current study we aimed to assess the relation of loneliness to personality traits and determine the relation of socio-economic inequality to loneliness in girl students.

Materials and methods {#sec1-2}
=====================

PARTICIPANTS {#sec2-1}
------------

Using a cross-sectional study, we investigated the relations of personality traits to loneliness in 400 teenage participants in high schools. The study was conducted in Iran (Ilam Province) during 2014 to 2015. We applied a multistage cluster random sampling method to select participants. The participants were aged 12-18 years old. To select participants in first step, we selected eight high schools by random clustering sampling, and then, five classes in each school were identified. In the final step, participants enrolled in each class were sampled systematically. Among 409 selected participants 400 (97.7%) responded to the questionnaires. The inclusion criteria were female students with no history of known physical or mental disorders or with recent acute stress (during the prior six months).

The study was approved by the Psychosocial Injuries Research Center, Ilam University of Medical Sciences Ethics Committee, and informed consent was signed by all participants.

SOCIO-ECONOMIC STATUS (SES) {#sec2-2}
---------------------------

In current study, we have put participants in SES categories (low, middle, and high) by applying principal component analysis (PCA). The 4 items were enrolled to PCA to prediction of SES, including; family income, the educational level of parents (five levels: illiterate, primary school, high school, diploma, university), location of residence (urban/rural), occupation of parents. Therefore according to Friesen study in 2016 we used arbitrary cut-off points are classification of the lowest 40% of households into 'poor', the highest 20% as 'rich' and the rest as the 'middle' group. Eventually, we classified households into quintiles and calculated the mean socio-economic score for each group \[[@ref14]\].

ASSESSMENT TOOLS {#sec2-3}
----------------

The NEO-FFI and University of California and Los Angeles (UCLA) questionnaires were used for data collection. Also, the demographic portion of the questionnaire was created using scientific books and similar research and taking into consideration the social and cultural environment. The demographic questionnaire included age, education field and level of parents' location, occupation, family income and educational level.

The NEO-FFI included 60 items which measure the students personality in five dimensions including: neuroticism (items: 1,6,11,16,21,26,31,36,41,46,51,56), extraversion (items: 2,7,12,17,22,27,32,37,42,47,52,57), openness to experience (items: 3,8,13,18,23,28,33,38,43,48,53,58), agreeableness (items: 4, 9,14,19, 24, 29, 34, 39, 44,49, 54, 59) and conscientiousness (items: 5,10,15,20,25,30,35,40,45,50,55,60). The scores were: totally agree = 4, agree = 3, no comment = 2, disagree = 1 and strongly disagree = 0. The final score was obtained by summing the scores for all questions. The questionnaire scores ranged from 0 to 48 for each dimension. Based on the total score achieved for each dimension, participants were divided into one of three groups (less than 25% represented poor, 25%-75% moderate and more than 75% represented good condition) \[[@ref15]\].

The UCLA questionnaire (1978): This questionnaire included 20 items and used a four distinct score scale to measure feelings of social isolation. The scores were: 1 = "I never feel this way", 2 = "I rarely feel this way", 3 = "I sometimes feel this way" and 4 = "I often feel this way". The questionnaire consists of 11 positive and 9 negative items. All negative items including 1-5-6-9-10-15-16-19 and 20, were scored inversely \[[@ref16]\]. The lowest total possible score is 20, which represented no loneliness and scores more than 80 represented severe loneliness \[[@ref17]\].

STATISTICAL ANALYSIS {#sec2-4}
--------------------

Data analyses were conducted using IBM SPSS for Windows ver. 20.0 (IBM Co., Armonk, NY, USA). Descriptive and inferential statistics and the Distributive Analysis Stata Package (DASP) were used to obtain an inequality index (II)) for loneliness. The amount of CI is obtained by a Concentration Curve (CC) in which the y-axis is the cumulative percentage of loneliness, and the x-axis is the cumulative percentage of the participants ranked by socioeconomic status. The value of II ranged from -1 to +1; the negative value indicated that the health variable is more concentrated in the poor population, and the positive value indicates more concentration in the rich population \[[@ref18]\]. The x^2^ test was used to test categorical variables. Univariate and multivariate logistic regression models were applied to compute Odds Ratios (OR) with 95% Confidence Intervals (95% CI). Confounding factors that were adjusted in multivariate logistic regression models were age, education field and level, parents' educational level and parents 'occupation, based on changing the effect by at least 10%. The Hosmer-Lemeshow statistic was evaluated for fit of the models, indicating well fit if the significance value was less than 0.05.

Results {#sec1-3}
=======

Overall 400 girl students were recruited ranging in age from 14 to 18 years. Participants were in the first to third grade of high school students, with an equal distribution across grades. The mean ± SD scores in neuroticism, extraversion, and agreeableness traits were significantly higher in non-lonely persons, but no significant differences in loneliness were observed in relation to openness to experience and conscientiousness traits ([Tab. I](#table001){ref-type="table"}).

Inequality in loneliness by socioeconomic status was calculated using the II. The II for loneliness was 0.19 (95% CI 0.07, 0.27), which indicated a positive inequality in loneliness according to socioeconomic factors; therefore, loneliness was observed more in persons with a high socioeconomic status ([Fig. 1](#fig001){ref-type="fig"}).

In this study, multiple logistic regressions were conducted to examine the association between personality traits and loneliness in girl students ([Tab. II](#table002){ref-type="table"}). In our model, age and other socio-economic factors were covariates and adjusted. The odds of loneliness in girl students was 38% in those with a higher score for the neuroticism trait (adjusted odds ratio (AOR) = 0.62, 95% CI 0.48, 0.91). The odds of loneliness in persons with a higher score for the extraversion trait was lower (AOR) = 0.82, 95% CI 0.63, 0.91). Also, the odds of loneliness was lower for those with higher agreeableness trait (AOR) = 0.90, 95% CI 0.84, 0.96).

Discussion {#sec1-4}
==========

In this study, we analyzed of the odds of loneliness by personality traits and socio-economic status in girl students. Some personality traits have shown significant associations with physical and mental human health \[[@ref19], [@ref20]\].

Our results showed that personality traits, including neuroticism, extraversion, and agreeableness, were significantly associated with loneliness when compared to girls assessed to be non-lonely, but we did not find significant associations of loneliness with the openness to experience and conscientiousness traits. The Mean ± SD of neuroticism trait scores in non-lonely and lonely girls were 26.25 ± 6.33 and 22.03 ± 6.54, respectively. This finding is in line with the results of other studies \[[@ref20]\] that have demonstrated a strong correlation between neuroticism and mental health conditions, such as depressive symptoms, anxiety and mental disorder \[[@ref20]\]. Also, one study has shown an increased risk of depression in Chinese women with neurotic personality \[[@ref21]\].

In this study, inequality in loneliness by socioeconomic factors was calculated using the II. Loneliness was observed more in persons with a high socioeconomic status. The important reasons for inequality in loneliness by socioeconomic -factors can be related to issues of illiteracy and low levels of literacy in Iranian woman. Illiterate persons and families with low levels of literacy have lower income and less leisure time to spend with their family members. The Behrouzi et al. study (2015) found a significant relationship between family leisure time and family closeness in females \[[@ref22]\].

In the present study, we adjusted for confounding factors and based on our results, the odds of loneliness in participants with higher scores for neuroticism, extraversion, and agreeableness trait were lower. Most participants (97%) had moderate flexibility. The basic question is why does openness increase the odds of loneliness among girls so much? We may identify the reason in coping strategies that individuals choose. Most coping strategies reflect individual effort, such as task-oriented coping, emotion-oriented coping and avoidance-oriented coping to improve difficult situations \[[@ref23]\].

Some limitations should be mentioned that were present in this study. First, the socioeconomic-factors were limited to educational levels of participants and that of their parents, age, residence, and job of parents. This accounted for 62% of the variance. Second, significant relationships in this cross-sectional study should be interpreted with caution due to the concurrency in of variables assessed in this study so that the temporal relations of variables could not be determined.

In summary, we found that the odds of loneliness differed by personality traits and by socioeconomic status with loneliness observed more in persons with high socioeconomic status.

Figures and tables {#sec1-5}
==================

![Concentration curve of the inequality index for loneliness according to socioeconomic-factors in girl students.](jpmh-2020-01-e21-g001){#fig001}

###### 

The Mean ± SD scores of personality traits and its relationship with loneliness (non-lonely and lonely).

  Personality traits       Groups   P-value                  
  ------------------------ -------- --------- ------- ------ ----------
  Neuroticism              26.25    6.33      22.03   6.54   \<0. 001
  Extraversion             16.75    5.18      14.68   5.06   0\. 008
  Openness to experience   21.21    4.21      21.23   4.62   0\. 256
  Agreeableness            23       4.65      21.74   3.75   0\. 011
  Conscientiousness        18.32    3.22      17.02   3.9    0\. 134

###### 

The result of multiple logistic regression analysis the association between type of personality and loneliness in girl students.

  Personality dimensions   Unadjusted OR (95% CI)   P-value[\*](#table2-tfn1){ref-type="table-fn"}   Adjusted OR[†](#table2-tfn2){ref-type="table-fn"} (95% CI)   P-value[‡](#table2-tfn3){ref-type="table-fn"}
  ------------------------ ------------------------ ------------------------------------------------ ------------------------------------------------------------ -----------------------------------------------
  Neuroticism              0.67(0.58-0.88)          0.035                                            0.62(0.48-0.91)                                              0.002
  Extraversion             0.85 (0.68-0.93)         0.007                                            0.82(0.63-0.91)                                              0.003
  Openness to experience   0.97(0.91-1.06)          0.353                                            0.95 (0.90-1.03)                                             0.270
  Agreeableness            0.91(0.83-0.98)          0.003                                            0.90(0.84-0.96)                                              0.002
  Conscientiousness        0.96(0.89-1.10)          0.351                                            0.93(0.88-1.07)                                              0.232

\*Calculated by univariate logistic regression analysis

†Adjusting for age, education field and level, parents' educational level and parents 'occupation as confounding factor

‡Calculated by multivariate logistic regression analysis the outcome variable was non-lonely and lonely groups.
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